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D s ription 

The present invention relates to an apparatus for 
transmitting powered motion to an operating member 
having a removable head mechanism, and more par- s 
ticuiariy relates to an automatic leaning device such 
as a peridontal device having a removable toothbrush 
attachment 

Power tools have been available for many years 
for a variety of different applications including clean- 10 
Ing or polishing. Automated cleaning devices such as 
floor polishers, pot scrubbers, fecial massagers, fing- 
ernail polishers and electric toothbrushes utilize a 
rapidly moving brush-like device at the end of a 
motorized drive shaft The drive shaft of these devices is 
either spins continuously in one direction or osc3iat33 
back and forth, and the brush device moves with the 
. drive shaft 

Originally, the brush members of such power 
tools were permanently affixed to the drive shaft 20 
Eventually, brush attachments were devised so that 
when the scrubbing surface of the attachment lost tts 
abrasive qualities, the attachment could be inexpen- 
sively replaced Instead of replacing the entire unit 
However, these attachments did not contain any bide- 25 
pendentfy moving parts, and the brush movement 
was limited to the rotational or alternating movement 
of the drive shaft 

US Patent No 4,156,620 discloses an apparatus 
for cleaning teeth wherein the brush portion of the 30 
apparatus contains a number of tufts which indepen- 
dently rotate and counter-rotate in response to the 
axial movement of a single drive shaft This unusual 
brush movement has been shown to be successful In 
the prevention of caries and peridontal problems 35 
caused by bacterial plaque. 

The automatic cleaning device of US Patent No 
4,156,620 is constructed as a one-piece unit There- 
fore, if different brushes or replacement brushes are 
desired, the consumer will be forced to purchase an 40 
entire unit for each new brush or replace the tufts one 
at a time ; and, if the device is used as a home pla- 
que-removal instrument, separate units wQI be 
required by each user in any particular household. 

Providing the described automatic cleaning 45 
device as a two-piece unit with a separate brush-con- 
taining head mechanism and a power-driven base 
presents special problems. Unlike conventional 
power tools, the brush portion of the above-described 
automatic cleaning device contains moving parts, so 
Therefore, a simple, snap-on, brush-containing head 
member would be unable to translate the movements 
of the power drive contained within the base to the 
movable brushes contained within the head. Thus 
there is a need for a connection that can securely 65 
attach the powered drive shaft within the base to a 
reciprocating brush driving means within the 
brushcontainlng head 



A two-piece cleaning device unit is known from 
GNhA-500517. An other exampl ofatwo-piec unit 
b disclosed in US Patent No 2,598,275 wh rein a 
removable head mechanism including a head drive 
shaft is provided. In the arrangement of US Patent 
2,598,275 the head drive shaft only abuts against a 
reciprocating drive shaft extending from the base and 
is not connected thereto so as to be driven In both 
directions. 

The present Invention satisfies the need for a two- 
piece automatic cleaning device with a removable 
head mechanism. The user can use the same base 
assembly with any of a number of different head 
mechanisms, so that the device can be used in a var- 
iety of cleansing applications. In addition, by purchas- 
ing several toothbrush head mechanisms, entire 
households can share the use of a single plaque- 
removing device. 

Generally described, the present invention pro- 
vides a removable head mechanism including a hol- 
low housing for use with a base having a base drive 
shaft extending therefrom, characterised by : 

a head drive shaft sildably mounted within said 

housing ; and 

means for connecting said base drive shaft to 
said head drive shaft responsive to axial move- 
ment of said base drive shaft into said housing. 
More particularly described, the present invention 
provides a removable head mechanism, for use with 
a base having a base drive shaft extending therefrom, 
In which the base drive shaft defines a shoulder 
spaced inwardly from the end of the shaft, and the 
removable head mechanism comprises a hollow 
housing, a head drive shaft slidably mounted within 
the housing, a flexible arm mounted for movement 
with the head drive shaft with an inwardly extending 
foot at the end of the arm, and locking means for 
selectively moving the arm between an unlocked posi- 
tion radially outwardly of the shoulder defined by the 
base drive shaft and a locked position In which the foot 
engages the shoulder. 

Preferably, the locking means comprises a hollow 
sleeve, large enough to receive the head drive shaft 
and the flexible arm, wherein the act of sliding the 
flexible arm Into the sleeve causes the foot to flex 
inwardly to engage the shoulder of the base drive 
shaft Also provided is means for removing the flexible 
arm from the sleeve, causing the foot to be released 
from the shoulder. 

Somewhat more particularly described, the hous- 
ing of the head mechanism defines an interior ridge or 
shoulder positioned in the path of the hollow sleeve, 
causing the retention of the hollow sleeve as axial 
movement of the base drive shaft causes the head 
drive shaft to slidably enter the hollow sleeve, which 
in turn causes the foot to engage the shoulder of the 
base drive shaft The removable head mechanism 
also includes unlocking means which comprises a 
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sleeve retainer ring wfth an opening larger than the 
head drive shaft, but smaller than the external diame- 
ter of the sleeve. The sleeve retainer Is positioned so 
that, as th head mechanism is detached from the 
base, the sleeve abuts the sleeve retainer and the 
sleeve Is slldably removed from the arm, releasing the 
foot from the shoulder of the base drive shaft 

Preferably, the base of the present invention com- 
prises a base drive shaft, means for driving the base 
drive shaft a bearing through which the base drive 
shaft passes, and a seal through which the base drive 
shaft passes. 

The present invention also provides a recess for 
receiving a work-engaging member ope natively con- 
nected to the head drive shaft A plate covers the 
recess and defines a bearing for receiving the work- 
engaging member, and a tab extends across the path 
of movement of the head drive shaft with an opening 
in the tab through which the head drive shaft passes. 

It win thus be seen that the present invention pro- 
vides an apparatus for transmitting powered motion to 
an operating member, comprising a base having a 
base difve shaft extending therefrom, a removable 
head mechanism having a head drive shaft slldably 
mounted within a hollow housing, and means for con- 
necting the base drive shaft to the head drive shaft 
responsive to axial movement of the base drive shaft 
In the housing. 

Thus, it is an object of the present invention to 
provide a removable head mechanism for an automa- 
tic cleaning device. 

}' ■; It is a further object of the present invention to pro- 
vide a head mechanism with moving parts that can be 
driven by a head drive shaft connected to a powered 
base drive shaft 

It is a further object of the present invention to pro- 
vide a head mechanism that can be quickly and easSy 
attached and detached from a base without the use of 
tools. 

It is a further object of the present invention to pro- 
vide an apparatus wfth a head mechanism, containing 
moving parts, removably attached to a power-driven 
base. 

tt Is afurtherobject of the present invention to pro- 
vide a power-driven base which can be removably 
attached to a variety of head mechanisms. 

It te afurtherobject of the present invention to pro- 
vide a removable head mechanism capable of con- 
taining rotating tuft filaments. 

Other objects, features, and advantages of the 
present invention wifl become apparent in the follow- 
ing detailed description of preferred embodiments of 
the invention, when taken in conjunction with the 
drawing and the appended claims. 

FIG. 1 is a pictorial view of a cleaning apparatus 

embodying the present invention. 

FIG.2 Is a pictorial view of the base of the present 

irrv ntion with the removable head mechanism 



removed. 

FIG. 3 is an exploded perspectiv view of the 
removabl head mechanism and portions of the 
base of the cleaning apparatus shown in FIG. 1. 
5 FIG. 4 Is a front vertical cross sectional view of the 
apparatus of FIG. 1 with the base drive shaft in the 
extended position. 

FIG. 5 Is a front vertical cross sectional view of the 
apparatus of FIG. 1 wtfth the base drive shaft in the 
10 retracted position and showing the gears which 
drive tufts of filaments. 

FIG. 6 Is a side vertical cross sectional view taken 
along line 6-6 of FIG. 4 with the base drive shaft 
in the extended position. 
15 FIG. 7 is a perspective view of the upper portion 
of the head mechanism with portions broken 
away to show interior detail. 
FIG. 8 is a perspective view of a second embodi- 
ment of the upper portion of the head mechanism 
20 with portions broken away to show interior detail. 
FIG. 9 Is a flnont vertical cross sectional view of the 
head mechanism shown in FIG. 4 In the unlocked 
position, removed from the base. 
FIG. 10 is a side vertical cross sectional view of 
2$ an alternate embodiment of the middle portion of 
the head mechanism of the invention, with the 
base drive shaft in the extended position. 
FIG. 11 Is a front vertical cross sectional view of 
an alternate embodiment of a middle portion of 
30 the head mechanism of the Invention, with the 
base drive shaft In the retracted position. 
Referring now in more detail to the drawing, in 
which like reference numerals represent like parts 
throughout the several views, FIG. 1 shows a cleaning 
35 device 10 embodying the present Invention. The pre- 
ferred embodiment of the cleaning device Includes a 
base 12 removably attached to a head mechanism 14. 

As best shown in FIG. 2, the base 12 comprises 
a hollow housing 13 which may be fabricated out of 
40 molded plastic or a similar material. The base 12 Is 
comprised of an upper portion 1 5 and a lower portion 
16.Theupperandlowerportions 15and 16are Joined 
together at 1 7 so that the resulting seal is waterproof. 
The toot 19 of the lower portion 16 of the base 12 is 
45 designed to fit within a recharging device (not shown). 
A power switch 18 is connected to the motorized 
driving means of the device, shown in FIG. 6, and lies 
adjacent to the external housing of the upper portion 
15 of the base 12 In a position where it can be easily 
so manipulated by the thumb of a hand grasping the 
cleaning device 10. 

In the preferred embodiment of the present inven- 
tion, a hollow neck 20 extends upwardly from the 
upper portion 15 of the housing 13 of the base 12. The 
66 neck 20 defines a flat D-shaped top surface 22 
including a mouth 23 opening Into the Interior of th 
neck, and a flat front surface 24. A round headed 
screw 25, preferably metallic, Is driven into the flat 
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front surface 24 to aid In securing the removable head 
mechanism 14 to the base 12. In an alternative embo- 
diment (not shown) the neck 20 of the base 12 is cylin- 
drical with a chamfer or beveled edge upon which the 
removable head is secured only by friction. 

A base drive shaft 30, having an outermost end 
32, extends through the mouth 23 of the neck 20 of the 
base 12 and includes an annular indented region 34 
spaced a short distance from the end 32 of the shaft 
30, creating a tip 36 and a shoulder 38 facing the 
upper portion 15 of the base housing 13. The tip 36 is 
tapered at the end 32 to facBttate insertion into the 
head mechanism 14. 

As shown In FIGS. 3, 4, 5, and 6, the base drive 
shaft 30 extends downwardly into the neck 20 where 
it passes through a seal 40 which has a cylindrical col- 
lar 42 closely fitting between the mouth 23 and the 
shaft 30. The seal 40 prevents fluids or dust from 
entering the housing 13 while permitting movement of 
the shaft 30 with respect to the housing 13. In the 
embodiment shown, such movement is reciprocation 
out of and into the housing. Below the seal 40, a cylin- 
drical bearing 50 is secured within the neck 20. The 
bearing 50 receives the shaft 30 for sliding movement 
within the bearing. Below the bearing 50 a shaft 
retaining bracket 60 is positioned in the housing 13. 
The bracket 60 defines at its upper end a cylindrical 
collar 62 shaped to be matingly received within the 
neck 20, where the collar 62 assists in retaining the 
bearing 50 within the neck. The penetration of the col- 
lar 62 into the neck 20 is limited by a flange 64 extend- 
ing outwardly beyond the collar. A lower bearing 
member 66 is held in spaced apart relation to the 
flange 64 by a slotted tube 68. A pair of wings 65 and 
67 adjacentto the slotted tube 68 aid In positioning the 
slotted tube in the center of the housing 13. The drive 
shaft 30 passes freely through the collar 62 and flange 
64 and is slidabfy received by the lower bearing 66. 
Thus, the path of the drive shaft 30 is a defined by the 
bearings 50 and 66. 

A motor 70 and transmission gears 80 and 85, 
shown in FIG. 6, are mounted within the base housing 
13 below the rear bearing member 66, and are driv- 
ingiy connected to the drive shaft 30. The motor 70 is 
essentially cylindrical, having a circular or D-shaped 
top plate 72 with a centra) bore 74. A vertical support 
member 75 extends vertically at right angles from the 
top plate 72 of the motor 70. A gear drive shaft 76 
extends from the motor through the bore 74. The 
external diameter of the top plate 72 is equal to the 
internal diameter of the base housing 16 and is press 
fit into a groove 78 in the base housing 16. The motor 
70 Is thus suspended within the base housing 16 from 
the attached top plate 72. 

A pinion gear 80 is mounted at the uppermost por- 
tion of the gear drive shaft 76 and meshes with a 
crown or face gear 85. Th face gear 85 is rotatably 
mounted on a horizontal shaft 87 which passes 



through a central bore 86 in th vertical support mem- 
ber 75. When the motor 70 is turned on by operation 
of the switch 18, rotation of the pinion gear 80 causes 
rotation of the face gear 85 about a horizontal axis 
5 perpendicular to the longitudinal axis of the base 
housing 13. 

A crank ann 80 connects the face gear 85 to the 
base drive shaft 30. A lower end 92 of the crank arm 
90 is ptvotaJly attached eccentrically to the face gear 

10 at a lower pivot Joint 94. An upper end 96 of the crank 
arm 90 is pfvotally connected to the base drive shaft 
30 at an upper pivot Joint 98 located between the 
flange 64 and the rear bearing 66. When the motor is 
turned on, the rotation of the face gear 85 causes the 

15 lower end 92 ofthe crank arm 90 to move in a circular 
path defined by the movement of the face gear. The 
connection at the upper pivot Joint 98 and the restric- 
tions of the cylindrical bearing 50 and rear bearing 66 
translate the circular movement of the crank arm 90 

20 into reciprocating axial movement of the base drive 
shaft 30 described in more detail below. 

As shown best in FIGS. 3 and 9, the removable 
head mechanism 14 comprises a hollow housing 100 
having an interior cavity 102 molded in particular 

25 shapes creating connected chambers 104, 106, 108, 
1 10, and 120 which accommodate the various pieces 
that make up the head mechanism. A base-receiving 
chamber 104 is the same "D" shape in cross section 
as the neck 20 of the base 12 and is designed to fit 

30 snugly over the neck 20 of the base creating a friction 
fit connection. In the preferred embodiment of the pre- 
sent invention, as a further aid in connecting the head 
housing 100 to the base 12, the round headed screw 
25 is slidably received into an elongate slot 1 03 fbr- 

35 med through the wall ofthe head housing, shown best 
in FIGS. 1 and 3. A circular opening 105, shown in 
FIGS. 3 and 6, is formed intermediate the ends ofthe 
slot 103, such that the slot 103 allows the housing 100 
to spread an receive the screw head 25 until the screw 

40 head becomes seated in the opening 105. 

Returning to FIG. 9, immediately adjacent to the 
base-receiving chamber 104 Is a cylindrical collet 
chamber 1 06 having a slightly smaller diameter than 
the interior dimension of the chamber 104. Adjacent 

45 to the collet chamber is a cylindrical sleeve chamber 
108 having a smaller diameter than the collet cham- 
ber 106, followed by a cylindrical rack chamber 110 
having the smallest diameter of the chambers. A 
shoulder or ridge 109 is formed where sleeve cham- 

so ber 108 meets rack chamber 110. The rack chamber 
1 10 opens into gear chamber or recess 120 which is 
of a size and shape large enough to contain a number 
of rotatable circular gears 130 and 140. Circular gears 
1 30 are the driven gears whereas gears 104 are the 

55 drive gears as will be explained In greater detail 
below. 

As best shown in Figs. 5, 6, 7, and 9, the gear 
chamber 120 defines a floor 121 from which protrude 
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a pair of bearing platforms 122 separated by an elon- 
gate channel 124. An opening in the lower ndwall 
131 of the gear chamber 120 defines an entrance *25. 
The bearing platforms begin at a point spaced apart 
from the entrance 125 to the gear chamber 120 from s 
* the rack chamber 1 10. At the entrance 125 to the gear 

chamber, a groove 126 is farmed in the floor 121 of 
the gear chamber 120. The groove 126 continues 
along the floor 121 wfthin the elongate channel 124. 
Prior to the entrance 125, the rack chamber 110 nar- 10 
rows to form a throat 112 for a purpose described 
below. 

Each of the bearing platforms 122 defines a 
plurality of staggered cylindrical bores 132, shown 
best in FIG. 4, for receiving the driven gears 130. 15 
When inserted into the bores 132, adjacent gears 130 
mesh with one another in driving engagement The 
floor 121 between the bearing platforms and the entr- 
ance 125, on opposite sides of the groove 126, 
defines a pair of cylindrical bores 142 for receiving the 20 
gears 140. 

At the upper end of the head mechanism 14, a slot 
127 Is cut out of the wall of the gear chamber 120, as 
shown In FIGS. 4, 6, 6, and 9. Below the slot 127, a 
nc^12^shownonlyinRa6,isfbr^ 2$ 
wall ofthe head mechanism housing 100. The slot 127 
and notch 128 receive elements of a gear chamber 
. ^ T ; cover 150, as described below. 

In an alternative embodiment of the present 
;; - Invention shown in FIG. 8, a notch 128a Is formed in 30 

the inner wall of the upper end of the head mechanism 
housing 100. This notch 128a receives elements of a 
gear chamber cover 150a, as described below. 

As shown best in FIG. 3, each circular gear 130 
has an axis of rotation perpendicular to the floor 121 35 
of the gear chamber 120, and has a lower shaft 134 
which fits into one ofthe cylindrical bores 132 formed 
in the bearing platforms 122. As each gear rotates, the 
cylindrical bore 132 provides a bearing for the lower 
shaft 134 of the gear 130. Each gear also has an 40 
unper collar 136 extending rem the opposite surface 
ofthe gear, which holds a tuft of filaments 138, shown 
In Fig. 6. It will be understood that the tufts 138 com- 
prise work-engaging members and could be replaced 
by buffing, polishing, grinding or other tools. 46 

Each circular driving gear 140 also has an axis of 
rotation perpendicular to the floor 121 of the gear 
chamber 120, and has a lower shaft which fits into the 
cylindrical bores 142 formed in the floor 121 . As each 
gear rotates, the cylindrical bore 142 provides a bear- so 
ing for the lower shaft of the gear140. Each gear also 
has an upper collar 146 extending from the opposite 
surface ofthe gear, which holds a tuft of filaments 148. 
The height of the gears 140 Is sufficient so that the 
teeth of each gear extend from approximately the 65 
level ofthe floor 121 to a height sufficient to mesh with 
on ofthe gears 130 mounted on one of the bearing 
ptattorms 122. As wiD be described below, only the 



gears 140 engage the driving apparatus within the 
chambers of the head mechanism 14. 

A gear chamber cover 150, shown in Figs. 3, 6, 
and 7, provides a removabl cover forth gear cham- 
ber 120 and maintains the gears 130 and 140 within 
the chamber 120. The cover 150 includes a brush 
plate 152, which defines a plurality of cylindrical open- 
ings 154 formed through the plate 152 aigned with the 
gear collars 136 and 146 of the gears 130 and; 140. 
When the plate 152 is placed In position covering the 
chamber 120, the gear collars are rotatably received 
within the openings 154 which provide bearings for 
the collars 136 and 146. The tufts 138 and 148 extend 
through the openings 1 54 and protrude outwardly for 
engaging a surface to be cleaned, such as a person's 
teeth. 

At the lower end of the brush plate 152, a lower 
tab 156 extends at right angles from the brush plate 
into a slot 155 defined by the lower endwall 131 ofthe 
gear chamber 120 and the throat 112. The tab 156 
defines an opening 157 aligned with the entrance 125 
to the gear chamber 120 and the throat 112 of rack 
chamber 110. At the upper end ofthe brush plate 152, 
an upper tab 158 extends at right angles from the 
brush plate to fill the slot 127. A locking member 159 
extends from the end of the tab 158 to engage the 
notch 128 and retain the upper end of the cover 150 
In position over the gear chamber 120. Preferably, the 
cover 150 Is formed of a flexible material, such as a 
resilient plastic, so that the locking member 159 can 
be snapped into and out of the notch 12a 

in the alternative embodiment shown in FIG. 8 r 
two identical posts 158a, one of which Is shown, 
extend downwardly at right angles from the upper end 
of the brush plate 152a. A locking member 159a 
extends from the end of each post to engage the notch 
128a formed in the interior wall. A tab 156a extends 
at right angles from the lower end of the brush plate 
152a A locking member 161a extends from the tab 
156a and engages the throat 1 12a of the reck cham- 
ber 1 10a when the gear chamber cover 150a Is posi- 
tioned over the gear chamber 120a. 

In the preferred embodiment ofthe present inven- 
tion, a cylindrical rack guide 160 having a cross-sha- 
ped central bore 162 passing through a body portion 
164 and a collar 166 can be inserted Into the interior 
cavity 102 of the head mechanism 14. The collar 166 
extends upwardly from the body 1 64 so that the collar 
166 fits tightly into the throat 112 of the reck chamber 
110 and extends into the entrance 125 to the gear 
chamber 120 and matingly through the opening 157 
of the lower tab 156, thus further securing the cover 
1 50 to the gear chamber 120. As shown In FIG. 8 and 
described below, an alternative embodiment of the 
present Invention does not utilize the rack guide 160. 
Rather, the locking members 159a and 161a, des- 
cribed above, secure the gear chamber cover 150a in 
place. 
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Referring further to FIGS, 3 and 9, a head driv 
shaft 170, slidably mounted within the sleeve cham- 
ber 108 and th rack chamber 110, is provided for 
operating the gears 140. The head drive shaft 170 
comprises an elongate rack 1 72 at the uppermost end 5 

173 of the rack 172. The rack 172 is cross-shaped in 
cross section, defining four elongate ribs 174, 175, 
1 76, and 177, oriented at right angles to one another. 
Beginning at the end 173 of the rack, left and right ribs 

174 and 176 form rack teeth 178 extending along the 10 
drive shaft 1 70. The shape of the entire rack 172 cor- 
responds to the cross shape of the rack guide 160 
allowing slidable entry of the rack 172 into the gear 
chamber 120 through the rack guide 160. The rack 
guide 160 therefore assures that the rack 172 enters is 
the gear chamber 120 in the correct orientation so that 

the rack 172 properly engages the gears 140. The 
gears 140 are spaced apart within the gear chamber 
120 by a distance such that as the rack 172 enters the 
gear chamber 120, the rack teeth 178 of the ribs 174 20 
and 176 operathrely engage both of the gears 140 
adjacent to the floor 121. Thus, axial movement of the 
head drive shaft 170 and rack 172 causes the drive 
gears 140 to rotate, and such rotation in turn rotates 
the driven gears 130. 25 

In the alternative embodiment shown in Fig. 8, a 
grooved bar 163a extends downwardly from the lower 
surface of the brush plate 152a A groove 165a in the 
bar 163a engages the upper rib 175 of the rack 172 
when the brush plate is secured over the gear cham- so 
ber 120a much in the same manner as the rack guide 
160. There Is thus no need for a rack guide in the alter- 
native embodiment. 

It will be understood by those skOled in the art that 
the rack 170 may be cyfindricaily shaped with rack 35 
teeth 178 continuously around the entire perimeter of 
the rack. 

At the lowermost end of the rack 172 of the pre- 
ferred embodiment, a notched portion 179, shown 
best in FIG. 9, Is molded Into a cylindrical body portion 40 
182 of a collet 180. The collet is preferably molded 
from flexible plastic or the like so that ft can assume 
either a locked or an unlocked position as described 
below. Four flexible arms 184 extend downwardly 
from the body portion 182 and radiate outwardly in the 45 
unlocked position. The arms terminate in inwardly 
extending feet 186, which lie outside the radial posi- 
tion of the cylindrical surface of the body portion 182 
when the collet is in the unlocked position. 

A sleeve 190 comprises a bollow cylinder slfdably so 
received around the body portion 182 of the collet 
180. The external diameter of the sleeve Is small 
enough to slide freely within the sleeve chamber 108, 
but is too large to pass the shoulder 109 into rack 
chamber 110. In the unlocked position, the sleeve 190 55 
surrounds the collet at Hs cylindrical body portion 182. 
Wh n the head mechanism 14 b locked onto th base 
12, the sleeve 190 surrounds and compresses the 



flexible arms 184 of th collet 180 as shown in FIGS. 
- 4 and 5. 

A sleeve retainer ring 192 is press fit into the 
housing 100 at the upper nd of the collet chamber 
106. As shown in FIGS. 3 and 9, the sleeve retainer 
192 of the preferred embodiment of the present inven- 
tion is circular in shape with a central bore 194 
through which the head drive shaft 170 and the body 
portion 182 of the collet 180 can pass. The diameter 
of the sleeve retainer 192 is such that ft is too large to 
enter the sleeve chamber 108, but small enough to be 
frlctionaily retained horizontally within the collet 
chamber 106, adjacent to the sleeve chamber 108. It 
wiD be seen from FIG. 9 that the sleeve 190 and 
sleeve retainer 192 can be placed over th e drive shaft 
170 before the shaft 170 is inserted into the cavity 
102. The retainer ring 192 can then be press fit into 
the wall of the cavity as shown whOe surrounding the 
head drive shaft 170 or the collet 180. Alternately, the 
sleeve 190 can be inserted into the sleeve chamber 
108, the retainer ring 192 press fit into place, and the 
shaft 170 inserted through the retainer ring and then 
through the sleeve. 

After the insertion of the bead drive shaft 170, a 
collet retainer ring 200 Is press fit Into an annular 
notch 202 in the wail of the cavity 102 between the 
base receiving chamber 104 and the collet chamber 
106. The collet retainer 200 comprises a dome 
shaped member 204 having an annular brim 206 
extending outwardly from the dome shaped member 
204. A central bore 208 is formed in the center of the 
dome shaped member, which preferably extends 
upwardly Into the collet chamber 106 as the brim 206 
is press-fit into the annular notch 202. In the unlocked 
position of the collet as shown k\ FIG. 9, the flexible 
arms 1 84 lie on the exterior of the dome 204 of the col- 
let retainer ring 200. It wOl be understood that the col- 
let retainer ring could be formed in alternate shapes 
so long as the collet is prevented from foiling out of the 
housing 100 and the base drive shaft 30 can freely 
pass into the collet chamber 206. In the preferred 
embodiment shown, the sloped surface of the dome 
shaped member 204 can assist in removing the feet 
1 86 from the shoulder 36 of the base drive shaft 30 if 
there is any tendency of the feet to adhere to the 
shoulder 38 after the sleeve has been slidably 
removed from the arms 184 of the collet 180, as des- 
cribed below. 

In an alternative embodiment, shown In FIGS. 10 
and 1 1 , a modified construction of a ooflet retainer ring 
200a Is shown. A tab 201a extends upwardly at right 
angles from the rear portion of the brim 206a of the 
collet retainer ring 200a. A locking member 203a 
extends outwardly from the upper end of the tab to 
engage an indentation 207a which may be formed in 
the rear wall of collet chamber 106. In addition, a pair 
of posts 205a extend upwardly at right angles from the 
brim 206a and dome shaped member 204a on either 
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sid of the central bore as shown best in FIG. 11. The 
posts 205a aid in removing the s! eve 190 from the 
flexibl arms 184 of the collet 180 wh n the remov- 
able head mechanism 14 is disengaged from the bas 
12. When used, the retainer ring 200a replaces the 
collet retainer ring 200, and the sleeve retainer ring 
. 192 of the previous embodiment 
. The removable head mechanism 14 is engaged 
and disengaged with the base 12 by the following pro- 
cedure. Although the base drive shaft 30 may extend 
an Indefinite distance from the neck 20 when the 
power switch 18 is operated to turn off power to the 
motor 70, its position is not critical to engaging or dis- 
engaging the removable head mechanism 14. To 
engage the head mechanism with the base, the head 
mechanism is grasped and moved downwardly 
toward the base so that the neck 20 begins to enter 
the base receiving chamber 104. The slot 103 moves 
over the round headed screw 25 unto the screw 25 
seats within the circular opening 105. The head 
mechanism 14 Is firmly attached to the base 12 when 
the fiat upper surface 22 of the neck 20 of the base 
comes in contact with the flat tower surface of the col- 
let retaining ring 200. 

i» The base drive shaft 30 is inserted through the 
collet retainer ring 200 Into the collet chamber 106. 
., -The tip 36 of the base drive shaft 30 is received bet- 
ween the outwardly radiating flexible arms 184 of the 
collet 180 as the neck 20 of the base is brought Into 
a mating relationship with the base receiving chamber 
. lOlotlhe head mechanism 14. tfthe base drive shaft 
,f is sufficiently extended, for example as shown In FIG. 
4, the action of Inserting the base drive shaft will move 
the head drive shaft upwardly within the sleeve cham- 
ber 108 until the sleeve 190, carried by the body por- 
tion 182 of the collet 180, engages the shoulder 109 
formed between the sleeve chamber 1 08 and the reck 
chamber 110. Further insertion pushes the sleeve 
over the amis 184 of the collet causing the feet 186 
to move inwardly into engagement with the shoulder 
33 of the base drive shaft 30. if, on the other hand, the 
base drive shaft 30 is initially In a tower position, such 
as shown in FIG. 5, insertion of the neck 20 into the 
base receiving chamber 104 Win not fully engage and 
lock the head mechanism 14tothe base 12. However, 
when the power switch 18 of the base 12 is engaged 
to operate the motor 70, the base drive shaft 30 
moves axially to the extended position shown in FIG. 
4. The sleeve 190 Is carried with the collet 180 of the 
head drive shaft 170 untfl it abuts the shoulder 109 at 
the uppermost portion of the sleeve chamber 108. The 
sleeve 190 is then held stationary as the base drive 
shaft pushes the collet 180 of the head drive shaft 
further into the rack chamber 110. The flexible arms 
184 of the collet 180 flex inwardly as they enter the 
sleeve 190 and each foot 186 moves into the annular 
Ind nted region 34ofth basedriv shaft at the shoul- 
der 38 In a locked position as shown In FIGS. 4 and 



6. 

Regardless of whether locking occurs during 
manual assembly f the head mechanism ntobase 
or when the pow r is turned on, as the drive shaft 
5 moves upwardly during the locking procedure, the 
rack 172 slides through the rack guide 1 60 and enters 
the gear chamber 120. The rack teeth 1 78 engage the 
gears 140 and the rack 172 slides along the channel 
124 toward the slot 127. 
10 Once the head mechanism has been locked onto 
the base, the head drive shaft 170 reciprocates the 
axial movements of the base drive shaft 30. During 
such movement, the sleeve 190 remains in place 
compressing the arms 184 of the collet 180. The tip 
15 36 of the base drive shaft 30 remains entrapped by the 
arms 184 and the feet 188 and moves with the head 
drive shaft 170 from an uppermost position shown in 
FIG. 4 to a lowermost position shown in FIG. 5, 
according to reciprocation of the crank arm 90. The 
20 rack 172 reciprocates along the channel 124, causing 
the gears 140 to alternately rotate and counter-rotate. 
This in turn causes a similar sequence of rotation of 
the gears 130. Thus, the tufts of filaments 1 38 and 148 
are caused to rotate creating a cleaning action par- 
25 ticulariy useful in removing dental plaque. 

To disengage the head mechanism 14 from the 
base 12, the head mechanism is grasped and moved 
upwardly away from the base so that the base receiv- 
ing chamber 104 is lifted from the neck 20. As the 
so head mechanism is thus moved, the round headed 
screw 25 Is dislodged from the circular opening 105 
and is moved along the slot 103 until released from 
the head housing 100. 

The base drive shaft 30 is unlocked from the col- 
as let 180 of the head drive shaft 170 by the release of 
the arms 184 from the sleeve 190. If the base drive 
shaft 30 is sufficiently retracted, for example as shown 
in FIG. 5, the sleeve 1 90 is positioned adjacent to the 
sleeve retainer ring 192. Upward movement of the 
40 head mechanism causes the withdrawal of the base 
drive shaft 30, surrounded by the aims 184 of the col- 
let 180, from the sleeve 190. If the base drive shaft is 
not sufficiently retracted, the upward movement of the 
head mechanism 14 causes the sleeve to freely slide 
46 downwardly within the sleeve chamber 108 until it 
engages the sleeve retainer ring 1 92. Further upward 
movement of the head mechanism causes the with- 
drawal of the base drive shaft 30, surrounded by the 
arms 184 of the collet 180, from the sleeve 190. The 
so sleeve is retained by the sleeve retaining ring 1 92 as 
the base drive shaft 30 and attached collet 180 des- 
cend through the central bore 1 94 of the sleeve retain- 
ing ring 192. The withdrawal action causes the flexible 
arms 1 84 to regain their outwardly radiating unlocked 
66 position, shown in FIG. 9. 

In the alternate embodiment shown in FIGS. 10 
and. 11, the posts 205a engag the sleeve 190 as 
upward movement of th h ad mechanism causes 
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the withdrawal of the base drive shaft 30, surrounded 
by the arms 184 of th collet 180, from th si ev 190. 
The posts 205a perform the sam function as the 
sleeve retaining ring 192 found in th first embodi- 
ment and thus replace the sleeve retaining ring. Fig. 
1 1 shows the sleeve 1 90 about to engage the posts 
205a. 

In the preferred embodiments shown, the sloped 
surface of the dome shaped members 204 and 204a 
of the collet retainer rings 200 and 200a aids in the 
removal of the feet 186 from the shoulder 38 of the 
base drive shaft 30. As the flexible arms 1 84 are with- 
drawn from the sleeve 190, the gradually increasing 
external diameter of the domed shaped members 204 
and 204a provides a wedge-like function, prying the 
feet 188 from the shoulder 38 if there is any tendency 
for the feet to adhere to the shoulder. 

Further upward movement of the head mechan- 
ism 14 causes the base drive shaft 30 to descend 
through the central bore 208 of the collet retainer ring 
200. However, the outwardly radiating flexible arms 
184 of the collet cannot pass through the central bore 
208 of the collet retainer ring, preventing the down- 
ward passage of the head drive shaft 170 through the 
central bore 20& The collet is thus retained within the 
collet chamber 106, the sleeve is retained wfthin the 
sleeve chamber 108, and the rack 172 remains par- 
tially within the sleeve chamberand partially within the 
rack chamber 1 1 0 as shown in FIG. 9, so that a portion 
of the rack remains within the rack guide 160. 

Once the base drive shaft 30 has been unlocked 
from the collet180of the head drive shaft 170, further 
upward movement of the head creates a total sepa- 
ration of the base 12 from the head mechanism 14. 

Thus, it wfll be seen that the present invention 
provides a removable head mechanism with Rs own 
axial drive shaft and a novel means for automatically 
connecting and disconnecting the head drive shaft to 
the power driven shaft of a base which serves as a 
handle for manipulating the tool as a whole. 

Claims 

1. A removable head mechanism including a hol- 
low housing for use with a base (12) having a base 
drive shaft extending therefrom, characterised by : a 
head drive shaft (170) siidably mounted within said 
housing (100) ; and means (180,190) for connecting 
said base drive shaft (30) to said head drive shaft 
(170) responsive to axial movement of said base drive 
shaft into said housing. 

2. The removable head mechanism of Claim 1, 
wherein said base (12) is characterised by : means 
(70) for driving said base drive shaft ; a bearing (50) 
through which said base drive shaft (30) passes ; and 
a seal (40) through which said base drive shaft (30) 
passes. 



3. The removable head mechanism of Claim 1 or 
2, wherein said head drive shaft (170) is siidably 
mounted for longitudinal movement within said hous- 
ing (100) ; and wherein said means for connecting 

& said base drive shaft (30) to said head drive shaft 
(170) is characterised by providing means for con- 
necting said shafts (30,170) in locking relationship. 

4. The removable head mechanism of Claim 1 , 2 
or 3, wherein said base drive shaft (30) is character- 
ised by a shoulder (38) spaced inwardly from the end 
of said shaft, and wherein said removable head 
mechanism is further characterised by : a flexible arm 
(184) mounted for movement with said head drive 
shaft (170) and defining an inwardly extending foot 
(186) at the end of said arm ; and locking means (190) 
for selectively moving said arm between an unlock 
position radially outwardly of the shoulder defined by 
said base drive shaft and a lock position in which said 
foot engages said shoulder. 

5. The removable head mechanism of Claim 4, 
further characterised by means (109) for operating 
said locking means responsive to axial movement of 
said base drive shaft into said housing. 

6. The removable head mechanism of a aim 5, 
wherein said locking means is characterised by a hol- 
low sleeve (190), operable to slidingly receive said 
arm (184) so as to cause said foot (186) to engage 
said shoulder (38) of said base drive shaft. 

7. The removable head mechanism of Claim 6, 
characterised by said housing defining an interior 
ridge (109) positioned in the path of said hollow 
sleeve (190), said axial movement of said base drive 
shaft (30) causing said hollow sleeve to engage said 
ridge such that said arm (184) siidably enters said hol- 
low sleeve. 

8. The removable head mechanism of Claim 7, 
further characterised by unlocking means (192) for 
selectively moving said arm (184) between a lock 
position in which said foot (186) engages said shoul- 
der (38) and an unlock position radially outwardly of 
the shoulder defined by said base drive shaft (30). 

9. Trie removable head mechanism of Claim 8, 
wherein said unlocking means is characterised by a 
sleeve retainer (192) defining an opening (194) 
through which said head drive shaft (30) passes ; said 
opening being smaller than the external diameter of 
said sleeve (190) ; said sleeve retainer being posi- 
tioned so that, as said head mechanism is detached 
from said base (12), said sleeve (190) abuts said 
sleeve retainer (192) and said sleeve is siidably 
removed from said arm (184), releasing said foot 
(186) from said shoulder (38) of said base drive shaft 
(30). ' 

10. The removable head mechanism of any of 
Claims 4 to 9, characterised by said housing (100) 
defining a recess for receiving a work-engaging mem- 
ber (148) operativeiy connected to said head drive 
shaft (170), and further characterised by: a plate 



15 



20 



25 



30 



35 



40 



45 



50 



8 



15 



EP 0 254 397 B1 



16 



(152) for covering said recess, said plate defining a 
bearing (154) for receiving said work-engaging mem- 
ber, and a tab (156) extending across the path of 
movement of said head drive shaft (170), said head 
drive shall being received for movement through an s 
opening (157) defined fn said tab. 

1 1 . The removable head mechanism of Claim 1 0, 
characterised by : a rack guide (160) siidably receiv- 
ing said head drive shaft and defining a collar (166) 
positioned to be maQngly received within said opening 10 
in said tab (156). 

12. The removable head mechanism of Claim 11, 
wherein said work-engaging member (148) is charac- 
terised by a rotataWe tuft of filaments. 

1 3. The removable head mechanism of Claim 11, 16 
characterised by said recess including a plurality of 
said work-engaging members (148), and said plate 
defining a plurality of bearings (154); said work- 
engaging members comprising a plurality of gears 
(140) received within said plurality of bearings In said 20 
plate (152), each of said gears carrying a tuft of fila- 
ments (148) ; said head drive shaft (170) defining a 
rack member (1 72) operabfy connected to said gears; 

and means (178) for connecting said rack member 
and said gears such that reciprocation of said rack 25 
member causes said tufts to rotate in one direction, 
and then causes said tufts to counter-rotate in an 
opposite direction. 

14. The removable head mechanism of Claim 4, 
wherein said base is characterised by: means for 30 
driving said base drive shaft (30) ; a bearing through 
which aid base drive shaft passes; a seal (40) 

. through which said base drive shaft passes ; and 
means (36) for operating said locking means respon- 
sive to axial movement of said base drive shaft into 35 
said housing. 

, 15. The removable head mechanism of Claim 14, 
wherein said locking means is characterised by a hol- 
low sleeve (190), operable to sliding receive said arm 
(184) so as to cause said foot (186) to engage said 40 
shoulder (38) of said base drive shaft. 

16. The removable head mechanism of Claim 15, 
characterised by : unlocking means (190) for selec- 
tively moving said arm (184) between a lock position 

In which said foot (186) engages said shoulder (38) 45 
and an unlock position radially outwardly of the shoul- 
der defined by said base drive shaft ; and a sleeve 
retainer (192) defining an opening through which said 
head drive shaft (170) passes ; said opening being 
smaller than the external diameter of said sleeve ; 50 
said sleeve retainer being positioned so that, as said 
head mechanism (14) is detached from said base 
(12), said sleeve abuts said sleeve retainer and said 
sleeve is siidably removed from said arm, releasing 
said foot from said shoulder of said base drive shaft 65 

17. The removable head mechanism of Claim 4, 
characterised by unlocking means (192) for elec- 
tively moving said arm (184) between a lock position 



in which said foot (156) engages said shoulder (38) 
and an unlock position radially outwardly of the shoul- 
der (38) defined by said bas drive shaft (30). 

18. A method of connecting a base (12), having 
a base drive shaft (30) extending therefrom, to a 
removable head mechanism (14), including the step 
of inserting said base drive shaft (30) into a hollow 
housing (100) of said head mechanism, characterised 
by the step of : responsive to axial movement of said 
base drive shaft, locking said base drive shaft (30) to 
a head drive shaft (170) within said housing of said 
head mechanism. 

19. The method of Claim 1 8, wherein said step of 
locking said base drive shaft (30) responsive to axial 
movement thereof is characterised by axlally extend- 
ing said base drive shaft (30) to a predetermined 
extended position, 

20. The method of Claim 19 or 20, wherein said 
step of locking said base drive shaft (30) to said head 
drive shaft (170) is characterised by said base shaft 
defining a shoulder (38) spaced inwardly from the end 
of said shaft and said head drive shaft (170) including 
a flexible arm (184) mounted for movement with said 
head drive shaft, said flexible arm defining an inwardly 
extending foot (1 86) at the end of said arm, so that 
said foot of said flexible arm of said drive shaft is inser- 
ted onto said shoulder (38) of said base drive shaft. 

21. A base, having a housing, for use with a 
removable head mechanism, said base characterised 
by : a base drive shaft (30) supported for movement 
relative to said housing (13), a portion of said base 
drive shaft extending outside of said housing ; means 
(38) adjacent to the outermost end of said shaft for 
selectively engaging a colinear drive shaft (170) in 
locking relationship. 

22. An apparatus having a base (12) including a , 
base drive shaft (30) extending therefrom for transmit- 
ting powered motion to an operating member (148), 
said apparatus characterised by : a removable head 
mechanism (14) including a head drive shaft (170) 
siidably mounted within a hollow housing (100) ; and 
means for connecting said base drive shaft (30) to 
said head drive shaft (170) responsive to axial move- 
ment of said base drive shaft into said housing. 

23. The apparatus of Claim 22, wherein said base 
drive shaft (30) Is characterised by a shoulder (38) 
spaced inwardly from the end of said shaft and whe- 
rein said apparatus Is further characterised by : a 
flexible arm (184) mounted for movement with said 
head drive shaft (170) and defining an Inwardly 
extending foot (186) at the end of said arm : and lock- 
ing means (19Q) for selectively moving said arm bet- 
ween an unlock position radially outwardly of the 
shoulder (38) defined by said base drive shaft and a 
lock position in which said foot engages said shoul- 
der. 

24. Th apparatus of Claim 23, further character- 
ised by means (36) for operating said locking means 
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(190)resp nslvetoaxial movement of said base drive 
shaft (30) int said housing (100). 

25. The apparatus of Claim 24, wherein said lock- 
ing means Is characterised by a hollow sleeve (190), 
operable to slldingry receive said arm (184) so as to 
cause said foot to engage said shoulder (30) of said 
base drive shaft (30). 

26. The apparatus of Claim 25, characterised by 
unlocking means (190,192) for selectively moving 
said arm (184) between a lock position in which said 
foot (1 68) engages said shoulder and an unlock posi- 
tion radially outwardly of the shoulder (38) defined by 
said base drive shaft 



AnsprOche 

1. Abnehmbarer Kopfmechanismus mft einem 
hohlen Gehfiuse zur Verwendung mit elner Basis 
(oder Grundeinheit) (12) mit einer von dleser abge- 
henden BaslsantriebsweOe oder -achse, gekenn- 
zeichnet durch eine verschiebbar im Gehduse (100) 
geiagerte Kopfarrtriebswelle oder-achse (170) und ei- 
ne Snrichtung (180, 190) zum Verbinden der Basi- 
santriebswelle (30)mttderKopf3anfrlebsweIle(170) in 
Abhingigkeft von einer Axlalbewegung der Basisan- 
triebswelle In das GehSuse hinein. 

2. Abnehmbarer Kopfmechanismus nach 
Anspruch 1, wobei die Basis (12) gekennzeichnet 1st 
durch eine Einrichiung (70) zum Antreiben der Basi- 
santriebswelle, ein Lager (50), durch welches sich die 
Basisantrlebswelle (30) hindurchersfreckt, und eine 
Dlchtung (40), durch welche sich die Basisantriebs- 
weile (30) hindurchersfreckt 

3. Abnehmbarer Kopfmechanismus nach 
Anspruch 1 oder 2, bei dem die Kopfantriebswelle 
(170) fur LSngsbewegung im GehSuse (100) ver- 
schiebbar gelagert Oder gefQhrt ist und die Snrich- 
tung zum Verbinden der Basisantriebswelle (30) mit 
der Kopfentriebswelle (170) gekennzeichnet ist durch 
Mittel zur Verbindung der Wellen (30, 170) in (gegen- 
efnander) verriegelter Beziehung. 

4. Abnehmbarer Kopfmechanismus nach 
Anspruch 1, 2 oder 3, wobei die Basisantriebswelle 
(30) gekennzeichnet ist durch eine einwarts vom 
Ende der Welle beabstandete Schdter (38), und 
wobei der abnehmbare Kopfmechanismus femer 
gekennzeichnet ist durch elnen fOr (Mft-) Bewegung 
mit der Kopfantriebswelle (170) montierten und an 
selnem Ende einen einwarts ragenden FuB (186)fest- 
legenden flexlblen Aim (184) sowte eine Arretler- oder 
Verrlegelungselnrichhing (190) zum selektiven 
Bewegen des Arms zwischen einer radial auswirts 
von der durch die Basisantriebswelle fesfgeiegten 
Schuiter gelegenen Antriegetungssteflung und einer 
Verriegelungsstellung, in welcher der Fu& an d r 
Schuiter angrefft 

5. Abn hmbarer Kopfmechanismus nach 



Anspruch 4, gekennzeichnet durch ein Mittel (109) 
zum BetStfgen der Verrtegelungseinrichtung In 
AbhSngigkeit von elner Axtetverschlebung der Basi- 
santriebswelle in das Gehduse (hinein). 

5 6. Abnehmbarer Kopfmechanismus nach 
Anspruch 5, wobei die Verriegelungseinrichtung 
gekennzeichnet ist durch eine horde HQIse (190), wel- 
che den Arm (184) verschiebbar aufzunehmen ver- 
mag, urn den Fu& (186) an der Schuiter (38) der 

10 Basisantriebswelle angreifen bzw. dlese hlntergreifen 
zu lassen. 

7. Abnehmbarer Kopfmechanismus nach 
Anspruch 6, dadurch gekennzeichnet, dad das Ge- 
hduse eine in der Bewegungsbahn der hohlen HQIse 
1$ (190) liegende innere (Rand-)Kante (109) festlegtund 
die Basisantriebswelle (30) bei fhrer Axlalbewegung 
die hohle HOIse zur Anlage an dlese Kante bringt, so 
daft der Arm (184) verschiebbar in die hoWe HOIse 
eintritt 

20 8. Abnehmbarer Kopfmechanismus nach 
Anspruch 7, gekennzeichnet durch eine Entriege- 
lungsefnrichtung (192) zum selektiven Bewegen des 
Arms (184) zwischen einer Arretier- oder Verriege- 
lungsstellung, in welcher der FuS (186) an der Schui- 

25 ter (38) angreift, und einer Entriegelungssteliung 
radial auswSrte von der durch dieBasisantriebsweile 
(30) festgelegten Schuiter. 

9. Abnehmbarer Kopfmechanismus nach 
Anspruch 8, wobei die Entriegelungselnrlchtung 

so gekennzeichnet ist durch elnen HCUsenhalter (192) 
mit einer Gffhung (194), durch welche sich die Kop- 
fantriebswelle (30) erstreckt und die Idelner ist als der 
AuBendurchmesser der HQIse (190), wobei der Hul- 
senhatter so angeordnet ist, daft bei von der Basis 

35 (12) getrenrrtem Kopfmechanismus die HQIse (190) 
sich an den HQlsenhalter (192) anlegt und die HQIse 
verschiebbar vom Arm (1 84) entfernt oder getrennt ist 
und der Fu& (188) von der Schuiter (38) der Basisan- 
triebswelle (30) freigegeben (aus ihr ausgerOckt) ist 

40 10. Abnehmbarer Kopfmechanismus nach einem 
der AnsprOche 4 bis 9, dadurch gekennzeichnet, daft 
das GehSuse (100) eine Ausnehmung zur Aufhahme 
eines betrieblich oder wirkungsmSOig mit der Kopfan- 
triebswelle (170) verbundenen Aibeftsflichenangriff- 

45 seiements (148) festlegt, sowie gekennzeichnet 
durch eine zum Abdecken der Ausnehmung dienende 
Platte (152), die ein Lager (154) zur Aufhahme des 
Aifceitsflichenangriffeelements festlegt, und eine 
sich quer Ober die Bewegungsbahn der Kopfantriebs- 

so weile (170) erstreckende Lasche (166), wobei die 
Kopfantriebswelle durch eine in der Lasche vorgese- 
hene dffnung bewegbar oder verschiebbar hindurch- 
gefOhrtlst 

11. Abnehmbarer Kopfmechanismus nach 
55 Anspruch 10, gekennzeichnet durch eine Zahnstan- 
genfQhrung (160), welche die Kopfantriebswelle ver- 
schiebbar aufnimmt und ein Manschette (166) 
festlegt, die so angeordnet ist, daft sie passend von 
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der Offnung in der Lasche (156) aufhehmbar 1st 

12. Abnehmbarer Kopfmechanismus nach 
Anspruch 11, dadurch gekennzelchnet, daft das 
Arbeitsfl3chenangriffeelement (148) in drehbares 
BOsctie) von Fasern aufweist 5 

13. Abnehmbarer Kopfmechanismus nach 
Anspruch 11, dadurch gekennzelch net, daft die Aus- 
nehmung eine Anzahl von ArbeitsflSchenangrffrsele- 
mertten (148) enthfift und die Platte eine Anzahi von 

Lag em (154) festiegt, die Arbeitsflichenangrrffeeie- 10 
mente eine Anzahl von in die mehreren Lager in der 
Platte (152) eingesetzten Zahnridern (140), die 
Jewells ein BOschel von Fasern (148) tragen, umfas- 
sen, die Kopfantriebsweile (170) ein wlrkupgsmaBIg 
mit den Zahnrddern verfoundenes (in Eingriffstehen- is 
des) Zahnstangenelement (172) aufweist und ein Mjt- 
tel (178) zum Verbinden des Zahnstangenelements 
und der Zahnrider in der Weise, dad sich bei ejner 
geradllnigen H In- und Herbewegung des Zahnstange- 
n elements die BOschel zunichst in der einen Rich* 20 
tung drehen und die BOschel sodann eine 
gegenlSufige Drehung in entgegengesetzfer Rich- 
tung durchfOhren, vorgesehen 1st 

14. Abnehmbarer Kopfmechanismus nach 
Anspruch 4, wobel die Basis gekennzelchnet ist durch 25 
eine Einrichtung zum Antreiben der Basteantriebs- 
welle (30); ein Lager, durch welches sich die Bastean- 
triebsweJIe erstreckt, eine von der BasJsantriebswelle 
durchsetzte Dlchtung (40) und ein Mittel (36) zum 
BetStigen der Verriegeiungseinrichtung in Abh&ngig- bo 
keftyon elner Axial bewegung oder-verschlebung der 
BasSaritriebswelle in das Gehause (hinein). 

15. ' Abnehmbarer Kopfmechanismus nach 
Anspruch 14, wobel die Verriegeiungseinrichtung 
gekennzelchnet ist durch eine hohle HQise (1 90), wei- $s 
che den Arm (1 84) verschiebbar so aufzunehmon ver- 
rhag, daB der FuB (186) in Eingriff mit der Schulter 

(38) der BasJsantriebswelle bringbar isL 

16. Abnehmbarer Kopfmechanismus nach 
Anspruch 15, gekennzelchnet durch eine Entriege- 40 
lungseinrichtung (190) zum setektiven Bewegen des 
Arms (184) zwischen einer VerriegeJungssteilung, In 
welcher der FuB (186) an der Schulter (38) angreift, 

und etner radial auswarts von der durch die Basisan- 
triebswelie festgelegten Schulter gelegenen Entile* 46 
geiungssteilung sowie einen HOIsenhaiter (192) mit 
einer Offnung, durch welche sich die Kopfentrtebs- 
welle (1 70) erstreckt und die Weiner ist als der AuBen- 
durchmesser der HOise, wobei der HOIsenhaiter so 
angeordnet ist, daB bei von der Basis getrenntem so 
Kopfmechanismus (14) die HOise am HOIsenhaiter 
anliegt und die HOise verschiebbar vom Arm entfemt 
Oder getrennt 1st und der FuB von der Schulter der 
Basisantrlebswelle freigegeben (aus ihr ausgerOckt) 

iSt 65 

17. Abnehmbarer Kopfmechanismus nach 
Anspruch 4, gekennzelchnet durch eine Entrtege- 
lungseinrichtung (192) zum seiektfven Bewegen des 



Arms (184) zwischen einer Arretier- oder Veniege- 
lungsst Hung, in welcher der FuB (1 86) an der Schul- 
ter (38) angreift, und einer Entrlegeiungsst Hung 
radial auswarts von d r durch die Basisantrlebswelle 
(30) festgelegten Schulter (38). 

18. Verfahren zum Verbinden einer Basis (oder 
Grundeinheft) (12) mit einer von dieser abgehenden 
Basisantrlebswelle oder -achse (30) mft einem 
abnehmbaren Kopfmechanismus (14), wobel die 
BasisantriebsweOe (30) In ein hohies Gehause (100) 
des Kopfmechanismus eingefDhrt wird, dadurch 
gekennzelchnet, daB in Abhlngigkeit von einer Axlal- 
bewegung der Basisantrlebswelle (30) diese mit einer 
Kopfantriebsweile (170) im Gehause des Kopfmecha- 
nismus (koppelnd) verriegelt wird. 

19. Verfahren nach Anspruch 18, bei dem der 
Schritt des (koppelnden) Verriegelns der Baslsan- 
triebswelle (30) in Abhdnglgkeitvon ihrer Axial bewe- 
gung gekennzelchnet ist durch axiales Ausfahren 
oder Vorschieben der Basisantrlebswelle (30) in eine 
vprbesummte ausgefahrene bzw. vorgeschobene 
Steilung. 

20. Verfahren nach Anspruch 18 oder 19, bei dem 
der Schritt des (koppelnden) Verriegelns der Basisan- 
trlebswelle (30) mit der Kopfantriebsweile (170) 
dadurch gekennzelchnet ist, daB die Basisantrlebs- 
welle eine in EinwSrtsrtehtung in einem Abstand von 
ihrem Ende gelegene Schulter (38) festiegt und die 
Kopfantriebsweile (170) einen zur (Mit-) Bewegung 
mit der Kopfantriebsweile montierten fiexiblen Arm 
(184) aufweist, der an seinem Ende einen nach innen 
ragenden FuB (186) festiegt oder aufweist, so daB der 
FuB des fiexiblen Arms der (Kopf-) Antriebswelle auf 
die Schulter (38) der Basisantrlebswelle einsetzbar ist 
bzw. diese zu hintergreifen vermag. 

21 . Basis (oder Grundelnhelt) mit einem GehSuse 
zur Verwendung mit einem abnehmbaren Kopfme- 
chanismus, gekennzelchnet durch eine fur Bewegung 
reJattv zum Gehause (13) gelagerte Basisantrlebs- 
welle oder -achse (30), von welcher ein TeH aus dem 
Gehause herausragt, und ein neben bzw. am fiuBer- 
sten Ende der Welle vorgesehenes Mittel (38) zum 
selekbven Eingreifen In eine koiineare bzw. koaxiale 
Antriebswelle oder -achse (170) in verriegelter Bezie- 
hung zu dieser. 

22. Vorrichtung mit einer Basis (oder Grundeln- 
heH) (12) mft einer von dieser abgehenden Basisan- 
trlebswelle oder -achse (30) zum Obertragen elner 
(Motor-) Antriebsbewegung auf ein Bet§tigungsele- 
ment (148), gekennzelchnet durch einen abnehmba- 
ren Kopfmechanismus (14) mit einer verschiebbar in 
einem hohlen Gehduse (100) gefOhrten Kopfantriebs- 
weile oder -achse (170) und eine Elnrichtung zum 
Verbinden der BasisahtriebswelJe (30) mit der Kop- 
fantriebsweile (170) in Abhfinglgkeit von elner Axlal- 
bewegung der Baslsantriebswelle In das Gehause 
(hinein). 

23. Vorrichtung nach Anspruch 22, wobei die 
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Basisantriebswelle (30) g kennz ichnet ist durch i- 
ne elnwSrts von Ihrem Ende beabstandete Schulter 
(38), und wobel dl Vonichtuhg wefterhfn gekenn- 
zeichnet Ist durch einen flexiblen Arm (184), der fur 
(Mfl-)Bewegung mit der Kbpfantri bswelle (1 70) mon- s 
tiert ist und an seinem Ende einen einwarts gerichte- 
ten FuR (186) festlegt Oder aufwelst, und elne 
Arretier- Oder Verriegelungseinrichtung (190) zum 
selektiven Bewegen des Arms zwischen elner radial 
auswarts von der durch die Basisantriebswelle fest- 10 
gelegten Schulter gelegenen Entriegelungsstellung 
und einer Verriegelungsstellung, in welcher der FuB 
an der Schulter angrefft 

24. Vorrichtung nach Anspruch 23, gekennzeich- 

net durch eln Mittel (30) zum Betittgen der Verriege- 15 
iungsoSniichtung (190) in AbhSngigfceu von einer 
Axial bewegung der Basisantriebswelle (30) In das 
Gehause (100) (hlnein). 

25. Vorrichtung nach Anspruch 24, wobei die Ver- 
riegelungseinrichtung gekennzeichnet Ist durch elne to 
hohle Hfllse (190), wetehe den Arm (184) verschieb- 

bar aufzunehmen vermag, urn den FuS (186) an der 
Schulter (38) der Basisantriebswelle angreifen bzw. 
diese hintergreifen zu lassen. 

26. Vorrichtung nach Anspruch 25, gekennzelcb- 28 
net durch eine Entriegelungselnrichtung (190, 192) 
zum selektiven Bewegen des Arms (184) zwischen 
einer Verriegelungsstellung, in welcher der FuB (186) 

an der Schulter angrefft bzw. diese hintergrefft, und 
elner radial auswSrts von der durch die Basisantriebs- so 
welle festgelegten Schulter (38) gelegenen Entriege- 
lungsstellung. 



Revendications 35 

1. Mecanisme de tete amovible, comprenant un 
bottler creux destind a e^re utilise avec une base (12) 
dont part un arbre d'entrathement de base, caracte- 

ris6 en ce qu'un arbre d'entratnement detfite (170) est 40 
monte\ couiissant a rinterieur du bottler (100) et en ce 
que des moyens (180, 190) raccordent cat arbre 
d'entrathement de base (30) a cat arbre cf entratrie- 
ment de tete (170), en repbnse a un mouvement axial 
de r arbre d'entrathement de base dans le bottler. 4$ 

2. Mecanisme de tdte amovible selon fa revendi- 
cation 1 , dans lequel la base (12) est caracteri see par 
des moyens (70) pour entrather Parbre d'entrathe- 
ment de base, un palter (50) a travers lequel passe 
Parbre d'entrathement de base (30) et un joint d'etan- so 
ch§it6 (40) a travers lequel passe Parbre d'entrathe- 
ment de base (30). 

3. Mecanisme de tete amovible selon la revendi- 
cation 1 ou la revendication 2, dans lequel Parbre 
d'entrathement de tele (170) est montt, couiissant, 55 
pour se deplacer longltudinalement a llnteneur du 
bottler (1 00) et dans lequel les moyens pour raccord r 
Parbre d' ntrathement de base (30) a Parbre rf entrap 



nement d tete (170) sont caracterises par des 
moyens pour raccorder ces arbres (30, 170) en les 
verrouiliant Pun sur Pautre. 

4. Mecanisme de tdte amovible selon Tune des 
revendications 1, 2 ou 3, dans lequel Parbre d'entrat- 
nement de base (30) est caracteYise* par un decroche- 
ment (38) espacd vers Plnterieur de PextremrtS de 
Parbre, et dans lequel le mecanisme de tte amovible 
est en outre caracterise en ce qu'un bras flexible (184) 
est monte pour se deplacer avec Parbre cTentratrie- 
ment de tdte (170) et definft un talon attendant vers 
Plnterieur (186) a son extremity, et en ce que des 
moyens de verroulllage (190) ddptacent seJecth/e- 
ment ce bras entre une position deverrouHlee radia- 
lementa Pexterleurdu decrochement deflnl par Parbre 
d'entratriernent de base et una position verrouSiee 
dans laquelle le talon coopere avec ce decrochement 

5. Mecanisme de tete amovible selon la revendi- 
cation 4, caracttrisS en outre en ce que des moyens 
(109) actionnent les moyens de verroulllage en 
reponse a un mouvement axial de Parbre d'entrathe- 
ment de base dans le bottler. 

6. Mecanisme de tdte amovible selon la revendi- 
cation 5, dans lequel des moyens de verroulllage sont 
caracterises par un manchon creux (190) pouvant 
dtre actionn6 pour recevofr a coulissement le bras 
(184) pour amener le talon (166) a cooperer avec le 
d6crochement(38) de Parbre d'entrathement de base. 

7. Mecanisme de tele amovible selon la revendi- 
cation 6, caract£rfs6 en ce que le bottler defintt un 
6paulement interieur (109) dispose dans le trajet du 
manchon creux (190), le mouvement axial de Parbre 
d'entrathement de base (30) amenant le manchon 
creux a cooperer avec cet 6paulement de telle sorte 
que le bras (184) pdnetre en couiissant dans le man- 
chon creux. 

8. Mecanisme de tete amovible selon la revendi- 
cation 7, caracterisd en outre en ce que des moyens 
de deverrouiiiage (192) deplacent setectrvement ce 
bras (1 84) entre une position verrouQIee dans laquelle 
le talon (186) coopere avec le decrochement (38) et 
une position deverrouQlee radtelementa Pexterleurdu 
decrochement ddflnl par Parbre d'entrathement de 
base (30). 

9. Mecanisme de tdte amovible selon la revendi- 
cation 8, dans lequel les moyens de deVerroufliage 
sont caracterises par un anneau de retenue de man- 
chon (192) definissartt une ouverture (194) a travers 
laquelle passe Parbre d'entrathement de tdte (30), 
cette ouverture elant plus petite que le dlametre exte- 
rieur du manchon (190), cet anneau de retenue de 
manchon 6tant dlspos6 de telle sorte que, lorsque le 
mecanisme de tdte est detachd de la base (12), le 
manchon (1 90) vlent buter contre Panneau de retenue 
de manchon (192) et que le manchon est degag6 en 
coulissement du bras (184) degageant le talon (186) 
du decrochement (38) de Parbre d'entrathement de 
base (30). 
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10. M§canlsm de tdte amovlble selon Tune des 
revendications 4 a 9, caracterise en ce qu le bottler 
(100) deflnit une cavite pour recevolr un element 
(148) cooperant avec Tobjet a traiter, fbnctlonnelle- 
ment relle a 1'arbre d'entrafhement de tete (170) et s 
caracterise en outre en ce qu'une plaque (152) recou- 

vre cette cavite, cette plaque definissant un palter 
(154) pour recevolr cet6IementcooperantavecPobjet 
a traiter, et en ce qu'une languette (156) s'etend en 
travers du trajet de mouvement de rarbre d'entraThe- 10 
ment de tete (170), ce dernier etant recu pour se 
deplacer a travers line ouverture (157) menagee dans 
la languette. 

1 1. M6cantsme de tete amovible selon la reven- 
dication 1 0, caracterise en ce qu'un guide cremaliiere 15 
(180) recoit a couiissement I'arbre d'entralhement de 

tete et d6finft un collier (168) dispose pour etre (oge 
Intimement dans I'ouverture dans la languette (156). 

12. Mecanisme de tete amovible selon la reven- 
dication 1 1, caracterise en ce que I'element ooope- 20 
rant avec i'objet a traiter (148) est caracterise par une 
touffe rotative de filaments. 

13. Mecanisme de tete amovible selon la reven- 
dication 1 1, caracterise en ce qu'une cavite contient 

une multiplicite d'eiements cooperant avec robjet a 25 
traiter (146) et que la plaque definit une multiplicity de 
paliers (154), les elements cooperant avec I'objet a 
traiter comprenant une multiplicite de pignons (130, 
140) loges a rinterieurde cette multiplicite de paliers 
dans la plaque (152), chaque plgnon portant une 30 
touffe deiilarnents (148), I'arbre d'entrafhement de 
tete (170) definissant un element de cremaOlere (172) 
fbnctionnellement relie a ces pignons et des moyens 
(178) pour reiier Pelement de cnSmaaiere et les 
pignons, de telle sorte que le mouvement alternate de 35 
I'element de cremaliiere fart toumer les touffes dans 
une direction et felt ensuite toumer ces touffes dans 
la direction opposee. 

14. Mecanisme de tete amovible selon la reven- 
dication 4, dans lequef la base est caracterisee par 40 
des moyens pour entratner i'arbre d'entraThement de 
base (30), un palier a travers leque) passe rarbre 
d'entralhement de base, un joint cf etanchefte (40) a 
travers leque) passe rarbre d'entrafhement de base et 

des moyens (36) pour actfonner les moyens de 4S 
verrouOlage en reponse a un mouvement axial de 
I'arbre d'entraThement de base dans ie bottler. 

15. Mecanisme de tete amovible selon la reven- 
dicatlon 14, dans lequel les moyens de verrouillage 
sont caracterises par un manchon creux (190), pou- so 
vant §tre actionne pour recevolr a couiissement le 
bras (184) de facon a amener le talon (186) a coope- 

rer avec le decrochement (38) de I'arbre d'entraThe- 
ment de base. 

16. Mecanisme de tete amovible selon la reven- 6$ 
d [cation 15, caracterise en ce que des moyens de 
deverrouiilag (1 90) deplacent seJecuvement le bras 
(184) entre une position v rroufllee dans laquelle le 



talon (1 86) coopere avec le decrochement (38) t une 
position deverrouiitee radialement a I' xterleur du 
decrochement definl par I'arbre d' ntrathement d 
base, et en ce qu'un anneau de retenue de manchon 
(192) deflnit une ouverture a travers laquelle passe 
I'arbre d'entraThement de tete, cette ouverture etant 
plus petite que le dfametre exterieur du manchon, 
I'anneau de retenue de manchon etant dispose de 
telle sorte que, lorsque le mecanisme de tete (14) est 
detache de la base (12), le manchon vient en butee 
surest anneau de retenue de manchon et le manchon 
est retire en coulissant du bras, degageant le talon du 
decrochement de I'arbre d'entrafhement de base. 

17. Mecanisme de tete amovible selon la reven- 
dication 4, caracterise en ce que des moyens de 
deverroufllage (192) defacement seiectrvement le 
bras (184) dans une position de verrouillage dans 
lequel le talon (166) coopere avec le decrochement 
(38) et une position de deverrouiilag e radialement a 
I'exterieur du decrochement (38) deMni par I'arbre 
d'entratoement de base (30). 

18. Precede pour raccorder une base (12), dont 
part un arbre d'entrafnement de base (30) a un meca- 
nisme de tete amovible (14), comportant le stade 
dans lequel on Introduit i'arbre d'entralnement de 
base (30) dans un bottier creux (100) du mecanisme 
de tete, caracterise en ce qu'en reponse a un mouve- 
ment axial de I'arbre d'entrafhement de base, cet 
arbre (30) est verrouOie sur un arbre d'entralhement 
de tete (170) a I'interieur du boftier du mecanisme de 
tete. 

19. Precede selon la revendication 18, dans 
lequel le stade dans lequel I'arbre cfentratnement de 
base (30) est verrouilie en reponse a un mouvement 
axial de cet arbre se caracterise en ce qu'on depiace 
axialement vers I'exterieur rarbre d'entrafhement de 
base (30) jusqu'a une position sortie predeterminee. 

20. Precede selon la revendication 19 ou la 
revendication 20, dans lequel le stade dans lequel 
I'arbre d'entraThement de base (30) est verrouilie sur 
I'arbre d'entralhement de tete (170) est caracterise en 
ce que I'arbre de base definit un decrochement (38) 
espace vers i'interieur de 1'extremite de cet arbre et 
que i'arbre d'entralnement de tete (170) oomporte un 
bras flexible (184) monte pour se deplacer avec 
I'arbre d'entralhement de tete, ce bras flexible definis- 
sant un talon s'etendant vers i'interieur (186) a son 
extremite de telle sorte que le talon du bras flexible de 
I'arbre d'entraThement est introduit dans le decroche- 
ment (38) de I'arbre d'entraThement de base. 

21. Base, ayant un bottler destine a etre utilise 
avec un mecanisme de tete amovible, cette base 
etant caracterisee en ce qu'un arbre d'entraThement 
de base (30) est supporte pour se deplacer par rap- 
port au bottler (13), une portion de cet arbre d'entral- 
nement de base s'etendant a I'exterieur du bottler, et 

n ce que d s m yens (38), adjacent a rextremite 
xterieure de cet arbre, cooperent seiecnvement 
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avec un ait re <f entratnement (170) dispose co axial e- 
ment,d facon a les verroufller ensembl . 

22. Apparen ayant un bas (12) comprenantun 
arbre <f ntratriementd bas (30) tfen Stendant pour 
transmettre un mouvement d'u n moteur a un element s 
fonctionnel (148), cet apparell etant caracterise par 

un mecanisme de tete amovlble (14) comprenant un 
arbre d'entratnement de t§te (170) mont6 coulissant 
a Hnterieur d*un bottler creux (100) et par des moyens 
pour raccorder cet arbre d'entratnement debase (30) 10 
a cet arbre d'entratnement de tete (170) en reponse 
a un mouvement axial de I'arbre d'entratnement de 
base dans le bottier. 

23. Apparell salon la revendication 22, dans 
lequel I'arbre d'entratnement de base (30) est carac- is 
terise par un decfochement (38) espace vers Pinte- 
rieur de l f extremite de cet arbre, cet apparell etant en 
outre caracterise par un bras flexible (184) monte 
pour se deplacer avec I'arbre d'entratnement de tete 
(170) etdefinlssantuntalons'etendantversrinterieur 20 
(186) a son extremite et par des moyens de verrouB- 
lage (190) pour deptacer selectivement ce bras entre 

une position deVerrotiOl^eradalemerAarexterfeurdu 
decrochement (38) definl par I'arbre d'entratnement 
de base et une position verrouHlee dans laquelle ce 25 
talon coopere avec ce decrochement 

24. Appareil selon la revendication 23, caracte- 
rise en ce que par des moyens (36) pour actionner les 
moyens de verrouiflage (190) en reponse a un mou- 
vement axial de I'arbre d'entratnement de base (30) so 
dans le bottier (100). 

25. Appareil selon la revendication 24, dans 
lequel les moyens de verrouiflage sont caracterises 
par un manchon creux (190), pouvant etre actionne 
pour recevoir a coultesement le bras (184) pour ame- 35 
ner le talon a cooperer avec le decrochement (38) de 
I'arbre d'entratnement de base. 

26. Apparell selon la revendication 25, caracte- 
rise' en ce que des moyens de deverroufllage (190, 
192) deplacent selectivement ce bras (184) entre une 40 
position verroufliee dans laquelle le talon (186) coo- 
pere avec le decrochement et une position deverrouD- 

I6e radial ement a Pexterieur du decrochement (38) 
definl par I'arbre d'entratnement de base. 
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